The ligand-binding conformation of Mr 46,000 mannose 6-phosphate-specific receptor. Acquisition of binding activity during in vitro synthesis.
Purified Mr 46,000 mannose 6-phosphate-specific receptor (MPR 46) lost its ligand-binding activity after reductive alkylation and after enzymatic deglycosylation. Deglycosylated MPR 46 did not assemble to homodimers. Therefore, we investigated the role of N-glycosylation, intrasubunit disulfide bonds, and subunit assembly for the acquisition of ligand-binding activity during in vitro synthesis of MPR 46. Up to 21% of MPR 46 synthesized in a reticulocyte lysate supplemented with dog pancreas microsomes acquired ligand-binding activity provided that 1-5 mM glutathione was present during translation and during a chase following translation. Acquisition of ligand-binding activity after cotranslational membrane insertion and core glycosylation depended on formation of intrasubunit disulfide bonds and a conformational change. Formation of intrasubunit disulfide bonds was not sufficient for ligand-binding activity and is likely to precede the conformational change, which resulted in increased resistance toward trypsin, formation of highly antigenic epitopes, and association to dimers, concomitant with the acquisition of ligand-binding activity.